Resistive Micromegas (Micro MEsh Gaseous Structure) detectors have been chosen by the ATLAS collaboration at LHC for the high luminosity upgrade due to their capability to maintain full efficiency and high spatial resolution at high rates.
Micromegas in the magnetic field
Several test-beam campaigns have been performed to test the behaviour of small size resistive micromegas prototypes (10x10cm 2 ) as well as large prototypes in magnetic fields up to 1 T using high momentum muon and hadron beams at CERN. These studies were performed in order to validate the capability of micromegas chambers to operate and get unbiased tracks in the NSW conditions. The Inner Muon Station of the high-rapidity region, the so called New Small Wheel (NSW) is placed in front of the Endcup Toroid Magnet and thus will operate in a magnetic field of magnitude up to about 0.3 T with different orientations with respect to the chamber planes.
Test beam
•The back-to-back configuration of the doublets is exploited by defining "SuperPoints". Since the shifts of the reconstructed hits in a doublet are equal in opposite directions, a SuperPoint is defined as the "average" of the the two hits (no need to know B). The SuperPoint coordinate x SP is defined by: where x 1 and x 2 are either centroids or µTPC (xhalf) precision coordinates. x SP is provided: B, Ε and the drift gap size are the same in both gaps
Tracking in B (II)
Tracking with micromegas in magnetic field is possible if •Corrections based on the knowledge of the local field are applied to all points.
Tracking in B (I)
The Micromegas technology chosen for the ATLAS NSW Upgrade will enable the Muon Spectrometer to retain its excellent performance. It is the first time Micromegas detectors will be used on a very large scale to built large area chambers in a particle physics experiment and in a high rate environment.
Performance studies in test beams show that Micromegas fulfill the ATLAS requirements for spatial resolution (< 100 µm) independent of the track incident angle.
Optimised reconstruction techniques have been developed in the context of the test beam studies in order to improve the performance of the Micromegas chambers in magnetic field. Studies inside magnetic field do not show any sign of degraded performance.
The Lorentz angle can be reconstructed knowing the drift gap and the cluster displacements on the chamber doublet. Drift velocity can be measured knowing the drift gap and the time spectrum of the chamber.
Measurements of the Lorentz angle and drift velocity as a function of the magnetic field compared to expectations based on Garfield-Magboltz simulations. Results consistent with GARFIELD prediction. 
Conclusion Simulation
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Phi Component of the Magnetic Field at Z=7800 mm
The drift path of the ionization electrons is deviated from the electric field direction by the Lorentz angle θ. The deviation of the drift direction gives a sizable shift (δx) of the reconstructed hit position.
At the singular configuration (focusing), the suboptimal performance of the µTPC method is compensated by the good performance of the cluster centroid method, due to the very small cluster size. A combination algorithm can be applied to have a constant resolution through all configuration. 
